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© Method for function definition and control unit device for an oven. 



© The present invention relates to a method for the generation of a product definition pattern for the utilization 
in a universal electric control unit device and a universal control unit device by means of which said product in 
form of an oven for baking or cooking totally is controlled and supervised by said product definition pattern. 
Additionally the method of the present invention comprises the use of a computerized tool having a graphical 
presentation to facilitate the generation of such a product definition pattern and further the use of a computerized 
tool for the programming of a control unit device by means of a product definition pattern. According to the 
method logical relays are utilized in connection with preferably a microcomputer for the control of existing 
physical relays to produce all different actual desired functions. By means of the present method it will be 
possible to simply systematize all the variant's of ovens existing within different markets regarding desired 
qualities and necessary qualities due to rules and regulations, and whereby production cost may be essentially 
lower than according to the state of the art generally employing a number of basic series versions of a product. 
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Technical field 

The present invention relates to a method for a function definition and a corresponding universal control 
unit device for an oven being heated electrically, or alternatively being heated by means of gas. and a 
5 universal computerized tool for the function definition of the control unit device according to the present 
method. 

Prior art 

io Ovens or cookers for cooking and baking are in Sweden generally included in a type of commodity 
normally referred to as white goods. These devices generally comprise many technical refinements 
regarding built-in preprogrammed sequences of events for the cooking as well as for baking, but also in the 
/ use a certain programmability regarding different timings and temperatures etc., and additionally also 
* systems regarding safety for avoiding near-accidents when using the oven or cooker. 

75 These different preprogrammed functions as well as possible input parameters for a certain application, 

e.g., time and temperature, as well as the type of heater element are today generally controlled by some 
type of electronic circuitry, normally comprising a microprocessor having attached memories in form of 
ROM and/or RAM type components. 

For instance, such a technical solution is disclosed in U.S. 4,914,277 regarding an electrical control 

20 device in an electrical house-hold oven for automatic cooking, including learning. 

In a German document EP-A2-0, 432,080 is additionally disclosed a system for interactive control arid 
selection in the use of a house-hold oven. 

Common to both these systems is that they include microprocessor systems having an accompanying 
particular interfaced electronic circuitry performing the functions being defined for the respective oven or 

25 cooker. These systems are market and type specific regarding the main utilization of the product as well as 
the particular connecting prerequisites existing within different product market regions, 
i * Thus a problem which arises in the manufacturing of this white goods when it is intended to address a 
large international market will in part be for example that general rules and electrical safety regulations for 
those varies within a wide, register from country to country, and further, that such ovens and cookers also do 

30 have relatively different function definitions within the different markets. This implies that a number of 
different variants of these microprocessor based control systems must be manufactured preferably adapted 
to the respective rules and regulations except for the applications desires existing within the different 
markets. Thus the manufacturing cost will become unnecessary high and because of that in a certain sense 
limiting competition as a general production method and general components may not be utilized for 

35 instance for a cooker intended for the U.S. having two-phase 127 volts power line network of 60 Hz and 
general rules referring to different protection aspects respectively, and a cooker for a European country 
where the power distribution for instance is done via 50 Hz, 380 volts three-phase related to a general zero 
line having a particular relation to ground. As these different systems will require essentially different control 
drives for the supply of the different included electrical members, dependent of the way for instance the AC 

40 phases may be combined, the production must be separated for the different existing markets mainly 
because the included electric members will be combined differently by different relay control functions. 
Further the cooking in an American house-hold differs from for instance a European house-hold. The 
American house-hold relies for example in a much higher degree on semi-products or already fully 
prepared dishes, which on the whole only should be heated, while it much more often is usual in many 

45 European countries to start from primary products for the cooking, and as well as for example in many 
countries a lot of baking of bread, which is found in a limited extent within the U.S.. except for eventual 
baking of pies. 

Therefore there is a desire of a method and a device which allow a logical combination of all possible ; * 
t actual designs of this white goods regarding desires and standards, but utilizing" one single universal base i 
so . unit, which as a result of such a method at a late state during assembly may be interfaced for a certain i\ 
- defined market. 

Description of the invention 

55 Firstly the present invention relates to a method for the generation of a product definition pattern of a 

universal electronic control unit device, by means of which the product will be completely controlled and 
supervised. 
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Secondly the present invention relates to a universal electric control unit device which is applicable for 
all different existing varying concepts of ovens heated by electricity or- by gas. especially for household 
use. 

Thirdly the present invention relates to a computerized tool for the generation of a product definition 
pattern intended to in connection with the production at a late state be entered into a universal electronic 
control unit device. 

A first object of the present invention is to provide a method which is characterized by the generation of 
a product definition pattern and with a simultaneous application of logical relays in connection with 
preferably a microcomputer for the control of all existing physical relays in a specific application performing 
a certain predefined process or by a manual entering further act on the predefined process. 

Another first object of the present invention is to provide a method by which it is simple to systematize 
the great variety of ovens which should be available within different markets regarding desirable qualities 
and necessary characteristics dependent on rules and regulations, whereby a definition of a function 
definition pattern is possible, the pattern comprising a multiplicity of different included possible subfunctions 
and each subfunction preferably being described by means of a data byte or a data word in which different* 
bits further are referring to some subfunction portion within the multiplicity of possible subfunction portions, 
in turn a number of subdefinitions, defining one or more subfunction portions, are being put together into 
such a product definition .pattern in form of preferably one or more digital words and which are then 
transferred to a universal control unit device being used for control and supervision of the respective 
20 adapted oven product. 

A second object of the present invention is to provide a control unit device which comprises a 
communications means, through which by means of a computerized toot generated integrated product 
definition pattern preferably in form of data bytes or data words representing the desired function pattern is \ 
transferred to the control unit device at a late state during the production of the oven product, and that the ^ 
transferred' product definition pattern then continuous will be stored in a memory device within the control ? 
unit device and by that setting forth the particular qualities of just this oven product. 

Additionally there is another second object according to the present invention to provide a control unit 
device preferably comprising on one hand a microprocessor and additional electronics associated with that 
on one side of single printed circuit bqard. while on the-;Othef.; hanaUhe other side of the printed circuit, 
board constitutes a display for the presentation of the oven actual function by suitable symbols being turned 
on or off by commands from the microprocessor, the control unit device comprising on its printed circuit an 
included temperature sensor which in part is used for controlling the ambient temperature of the printed 
circuit board, and in part constituting a reference for another temperature sensor in form of an oven sensor 
being used for the regulation of the oven temperature and. where appropriate, for instance for safety 
35 monitoring in pyrolytic cleaning. 

A third object of the present invention is to provide a universal computerized tool, which generates and 
presents in form of graphic images, e.g., on a computer display, such a product definition pattern 
comprising a multiplicity of definition patterns comprising a multiplicity of subdefinition patterns, which in 
turn includes a multiplicity of included possible subfunction portions and where each subfunction portion 
40 may be described preferably by means of a data byte or a data word in which different bits refer further to 
some subfunction portion within the multiplicity of possible subfunction portions and from which graphic 
images the different possible subfunction portions will be presented in form of selectable alternatives for a 
logical design of different definition patterns, such a definition pattern corresponding to a certain oven 
function. 

45 Another third object of the present invention is that within the computerized tool further include logical 
functions corresponding to the physical functions of an oven control unit device, whereby each change of a 
definition pattern immediately may" be checked or simulated and a supervision is performed that only 
possible subfunctions. or for a certain defined product allowed options of the subfunctions, may be selected 
out of respective available multiplicity of subfunction portions. ' " - 

so Another additional subject of the invention is to provide a control unit device in form of one single 
universal integrated electronic component which at the same time constitutes a display of the oven function 
and which control unit device utilizes the method according to the present invention, whereby it is easily 
made possible at a very late state in the production chain in the manufacturing of ovens, that those simply 
may be adapted for the different requirements^ the different existing markets. 

55 
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Description of the drawings 

The invention will be described in form of a preferred embodiment by means of the attached drawings 
and in which: : 
5 Fig. 1 is a block diagram of an embodiment of an oven having different functions for which the 
method according to the present invention is utilized; 
Fig. 2 is a* schematical block diagram to demonstrate the relation between logical relays and physical 

relays according to the invention; 
Fig. 3 demonstrates i form of a Table the relation between main function, a displayed symbol and the 
io corresponding logical relay in an embodiment according to the present invention; 

Fig. 4 demonstrates in form of a table the relation between a subfunction, displayed symbol and the 
corresponding logical relay and the possibility of an automatic or selected function in an 
embodiment according to the present invention; and 
Fig. 5 demonstrates in form of a block diagram the function of a programming tool according to an 
;s ■ - embodiment of the invention." ^ • / ' 



An embodiment of the invention 
General description 

20 

Fig. 1 demonstrates a block diagram of an embodiment of an oven control unit device (CU) for the 
application of the method according to the present invention. By means of the different squares in the block 
diagram is roughly demonstrated a number of function portions, which primarily operate together with a 
microprocessor 6 having an associated memory device 17 and 12, respectively, to establish the desired 

25 . oven functions. The memory device 12 indicates a memory comprising read only memories and random 
. access memories in form of ROM and RAM according to the state of the art. As an interface between the 
user and the microprocessor 6 there is a panel 1, which essentially comprises various key means for 
. selection of main control functions as well as the entry of particular additional information if prestored 
standard values are not going to be used. A function display portion 2 displays,- preferably by lit numbers or 

30 symbols, the different selected functions. Between the panel 1 and the microprocessor there is additionally 
an interface unit 7 which receives and transfers information to the microprocessor in part from the panel 1 
but also from the oven cavity, designated 1 1 , being provided for instance with a door lock which will be 
activated in certain functions. Further is shown an additional number of function squares 12, 1.3, 14 and 15, 
respectively, which constitute inputs to the microprocessor 6. By 12 is designated a nonvolatile program- 

35 mable memory into which at a late state in the manufacturing process data in form of a product definition 
pattern will be loaded. In programming, the memory 12 is. loaded via an interface unit of an external input 
16. This product definition pattern is in the present embodiment a large number of data words comprising a 
number of digital data bytes, which by means of the external input 16 wilt be stored in the memory 12, in 
the embodiment being constituted by an ordinary standard EEPROM having a suitable storing capacity. 

40 Further the unit 13 is an analog-to-digital converter for measuring the temperature by means of a 
temperature sensor being preferably placed on the printed circuit board containing the microprocessor 6. 
Additionally there is another oven sensor within the oven 1 1 for measuring temperature in said oven \ 1, and 
which sensor is connected to the microprocessor 6 via an interface 15. The temperature sensor on the 
printed circuit board is used in part for monitoring the temperature of the printed circuit board itself, which 

45 for a high ambient temperature must be cooled not to produce incorrect functions due to that the 
temperature of the printed circuit board semiconductor components are above a permitted operating 
temperature. Upon initialization of the <' . on. when the oven temperature is equal to the ambient temperature 
the temperature sensor on the^printec .circuit board is also used for a comparison with the oven temperature 
sensor as an calibration and check r oven sensor function. Via an additional interface it is possible 

so according to requirements to connec - so called meat probe when cooking meat in the oven 1 1. 

A power board 3 also comprises, except the relays needed for the control of power supply to the oven 
device, a rectifying device to in the case of AC operation always have access to an unregulated DC voltage. 
This unregulated DC voltage is applied to a, voltage regulation 4 according to the state of the art for 
generation of stabilized low voltage DC current for'the supply to the electronic control circuitry including the 

55 different blocks of Fig. i. The power board normally comprises for example a zero crossing detector, which 
delivers information to the microprocessor 6 in order that action of the relays in AC operation will be able to 
occur at a suitable phase of the AC voltage. A .relay drive 8 constitutes a physical interface between the 
microprocessor and the power relays needed for switching the different power supplies of the oven 1 1. The 
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different power relays are either ordinary mechanical relays or preferably semiconductor relays, e.g.. of 
thyristor type or the like, to be able to utilize on and off switching at zero crossings in the case of AC 
operation. In an illustrative embodiment of the oven device the power board has up to 10 power relays 
except a safety relay. 

s To the microprocessor is also connected an acoustic device 9 in form of a tone generator, e.g.. a 

buzzer, preferably for audible acknowledgment of entries via the panel 1 as well as for a marking of 
improper entries. Finally there is a summarized function square 10 regarding safety in form of genuine 
hardware except the software safety represented by the microprocessor 6 together with the different 
functional units 7. 12, 13, 14 and 15 providing the microprocessor 6 with input data. Except for the functions 
;o being exemplified, above there is of course incorporated, as a standard, a clock having date and time 
according to the state of the art. as well as one or more timing actions in the functions being serviced by 
means of the microprocessor and its standardized peripherals, which do not have to be discussed more in 
detail in this context as those parts do not constitute any part of the present invention. A more detailed 
description of the programming of the microprocessor 6 as such is omitted as this is established technique 
is id a person skilled in the anTand may in"a standardized manner be made via different programming j 
languages, one suitable programming language due to its modular shape is for example the C language 'j 
used in the present invention. 

The microprocessor together with the product definition pattern stored in memory 12 produces the 
logical function by generation of logical relays. A logical relay according to the state of the art is generated 
20 in hardware by means of gating circuitry or entirely by software or preferably as a combination of hardware 
and software. For the hardware of such logical relays in the present invention is utilized so called PAL 
circuits, i.e.. programmable array logic. In terms of software the program language C for instance is 
excellent in performing so called bit manipulation to produce logically gated functions. Such a gated 
function preferably has a number of inputs and one output, a number of conditions at the inputs give an 
25 output signal at the output terminal. Thus these generated logical relays then via the relay drive 8 control 
the physical relays. In Fig. 2 is shown in a simplified form according to the present invention the relation 
between the logical relay generated by the product definition pattern and the microprocessor 6. the physical 
relays doing the real switching of power supply to the different devices of the oven, such as heater 
elements, grill elements, grill motor, convection fan, steam generator etc. According to Fig. 2. e.g., a certain 
30 function designated 21 should via the logical relay A through the relay drive 8 act on the physical relays 
RL1, RL2 and RL3. In another function 24 only the physical relay group RL1 and RL4 will be influenced via 
the logical relay B, while a function 26 via the logical relay C should influence the physical relays RL2 and 
RL5 and finally a function 32 via the logical relay F should influence only the physical relay RL3. In a similar 
manner the logical relay D influences the physical relays RL6 and RL7 via the relay drive 8. For example. 
35 according to Fig. 2 of an illustrative embodiment, the physical relay RL1 controls a first portion of the top 
heat element, RL2 a second portion of the top heat element, and RL3 a bottom heat element of the oven, 
while, e.g.. RL4 and RL5 in combination with RL1 and RL2 control the grill elements. RL6 controls the 
convection element. RL7 controls the convection fan and RL8 i cooperation with the other relays, among 
other things, controls the oven light. Then the function 21 should establish top and bottom heat in the oven. 
ao The function 24 gives a certain top heat combined with a grill element, while in function 28 the convection 
heater and convention fan are activated. On the other side the function 30 should establish only function of 
the convection fan. Function 26 should for instance produce a stronger top heat with a smaller portion of the- 
grill element connected compared to function 24. Each logical relay may be selected only once within a 
main function, while the logical relays are related to the physical relays via a parameter list and 
45 consequently two logical relays may have the same physical relay. 

By generating suitable logical relays for the control .of different combinations of physical relays it is 
possible, according to the present invention, to utilize a general concept of hardware in form of different 
electric elements. Jans, steam, generators, and the like. The logical relays then establish, through the 
definition pattern which in advance has been entered and stored in the control una device CU, a certain 
50 function in cooperation with its general electronic circuitry. This further implies that in one and the same « 
assembly line products for different markets having totally different specification may be finalized, the 
definition of an oven type primarily being dependent on the product definition pattern being composed of a 
certain number of function definitions in form of separate definition patterns, which at a late state in the 
finaiization of the product is entered into the control unit device programmable nonvolatile memory 12. 
55 Additionally this implies that for all production variants only a standardized control unit device CU is 
needed: The final product primarily is dependent of the product definition pattern being entered into the 
control unit device CU. while the hardware of course is also possible to adapt from the economical point of 
view in a normal manner according to the state of the art by not including for instance the hardware devices 
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for example for convection heat or pyrolytic cleaning and the respective associated physical relays if the 
market, for which this device is intended, does not have a requirement of these functions and these 
functions then neither will be incorporated within the product definition patterns for just this market. In this 
manner by means of the product definition patterns a modular design is achieved, which simply may be 
5 supervised by means of a particularly designed computerized tool, which additionally is also used to 
generate the desired product definition patterns. 

Generally may be set forth that a particular function is constructed by one or "more subfuncfion portions, 
together or separately producing a subdefinition of a main function. This subdefinition together with one or 
more other subdefinitions will in turn be defining a definition pattern of a given main function. Another such 
w subdefinition may be one setting forth for example a temperature range within which the temperature is 
allowed to vary for said main function. A further subdefinition may be within which range a preset 
temperature, via entry from panel 1 of Fig. 1, will be permitted to vary. Each such definition pattern, 
preferably being built-up by a number of subdefinitions. are put together in the illustrative embodiment in a 
number of digital data words having 2, 3 or 4 bytes, a definition pattern for instance generating a digital 
is binary bit pattern comprising 64 or 128 bits; Thus 1 each- such bit pattern" or definition pattern defines a~ 
certain main function. By combining all such bit patterns, each representing a function out of all desired 
functions, the defined product definition pattern discussed above is then achieved. 

Thus, in summary, the product definition pattern comprises, except general parameters and input-output 
matrixes, a number of definition patterns each defining its main function. On the other hand the definition 
20 patterns are constituting one or more subdefinitions, defining different subfunctions and these subfunctions 
are thus further comprising subfunction portions, which for example may be parameters like offset, swing or 
power of a certain main function. 

A great advantage which is obtained by this method is further, that it is utterly simple to change a 
j certain function of a certain market, and simultaneously in the design and assembly of the product when the 
25 ! product definition pattern will be entered into its memory, it is also easy at the same time to perform a 
| function test of all the functions of the complete control unit device, as well as a check that all involved 
; relays are properly working. The production cost of a large number of variants of the product then is made 
i much lower compared to the state of the art, which essentially relies on a number of main series for the 
* different markets. ..... . . r 

30 Below will be described in detail a preferred embodiment regarding a few different functions, which 
according to the present invention are controlled by means of a product definition pattern in form of a digital 
bit pattern being entered into a memory device of a general control unit device CU comprising a 
microprocessor having control and display devices, whereby logical relays are utilized to achieve the 
desired functions. 



Detailed description 

Now a detailed description will be made of the preferred embodiment referring among other things to 
Figure 3 and 4. In the preferred embodiment a definition pattern of a function comprises' up to. four 
40 selectable oven device functions fl - f4 having a corresponding display window presentation and associated 
relay handling according to Fig. 3. 

Each definition pattern or main function consists of four blocks with- parameters according to the 
following set up and in the preferred embodiment comprising 128 digital bits, a number of bits not being 
utilized but reserved for future expansions: 
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Block 1 



Oven device 
functions 
fl f2 f3 f4 



Block 2 



Regulation information 
Type % Offset Swing 



Block 3 



Subf unction 
information 



Auto 



Select 



Block 4 
Default 
inform. 
D 



w 



Block 1 Oven device functions 

Up to four oven device functions can be selected 
from the main functions concept list according to 
Table I of Fig. 3. 



75 Block 2 



20 



25 



30 



35 



40 



Regulation information 

This block consists of the regulation parameters 
for the function devices of Block 1.. 

Type 1 Temperature is regulated where fl to f3 
shall be temperature regulated. That means 
that f4 will be ON all the time or act 
according to the device function list, (in 
the embodiment f4 is used mainly for the 
convection fan). 

Type 2 Temperature is regulated where fl and f2 
shall be temperature regulated. This means 
that f3 and f4 will be handled as described 
for f4 in "Type 1" above. 

Type 3 Defines if power regulation instead of 
temperature regulation is selected on fl to 
f3. That means that the power value should 
be set by the user and displayed in a numer- 
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ical 3-digit field. No factory power limited 
device function can here be selected in 
Block 1. (f4 will be handled as described 
f or- f 4 in "Type 1" above.) 

Pyrolytic cleaning. This is a temperature 
regulated function. Temperature regulation 
on fl-f3. The numerical 3-digit display 
window will show "Pyr" . The door lock relay 
H and the door lock symbol is selected. 

Steam. The auxiliary relay (logical relay G) 
is selected but the symbol of this is not 
lit. Temperature regulation on fl-f2. 

Economical function will switch off fl-f3 
five minutes before end of cooking if a cook 
time is programmed and if oven temperature 
£ input temperature, and the auxiliary arrow 
will be lit. Temperature regulation on fl- 



If a power limitation is selected from the 
function device list a percentage value must 
be defined here 



Resolution : 5 % 

Here are defined the offsets for a low band 
temperature range or band, a mid band and a 
high band, the offset parameters (PI, P2, 
P3) being: 

Range : -35 . . . +35 °C 

Resolution : 1 °C 



f3. 



Range 



100% 
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Swing Here is defined swing for the low band, mid 

band and high band, the swing parameters - 
(P4, P5, P6) being: 
- Range : -10 +10 °C 

Resolution : 0,5 °C 

Block 3 Subfunction information 



Auto Here are all subfunctions that are possible 

. -^to ^pe^gied^ and ;wfeich xautoma^icall^ 

operate with the defined main function. 

Select Here are all subfunctions that may be used 
together with the defined main function. 



Block 4 Default information 



Here is defined the default temperature or 
power level. This field may also be used to 
define that no manual entry is allowed or no 
default value. 



Default temperature: 

- . Range : Min. - 

ture 

- Resolution : 5 °C resp 



max oven tempera- 



10 



Default power 
Range 

Resolution 



10 
10% 



100% 



Default Pyrolytic cleaning temperature ( OT ) : 
- Range : 400 . - 520 °C 

-''Resolution : 20 °C >. ; : ~ r 



From Block 1 it is evident that according to a preferred embodiment of the present invention it is possible to 
in a definition pattern relate up to four functions. Examples of such functions are shown in Table I. Fig. 3. In 
Table I is demonstrated the relation between, main function, displayed symbol and the corresponding logical 
relay for an illustrative embodiment according to the present invention. 

By selecting f 1 = top heat 1 and f2 = bottom heat 2 a main function for baking is achieved where the 
bottom heat further is controlled by some function stated by information in the definition pattern Block 2 to 
Block 4. By selecting fl = top heat 2, f2 = bottom heat 2. f3 = convection heat 2 and f4 = convection fan 
j a convection heat oven for baking is achieved where the heater elements in turn are controlled by the 
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information of Block 2 * 4. The sensing of the oven temperature is performed via the oven sensor shown in 
square 11 of Fig. 1. According to this method a number of different desired main functions are defined for 
the oven in form of definition patterns which by means of the microprocessor 6 (Fig. 1) will generate the 
one logical relay or those needed for the control of the different functions for instance shown in Fig. 3. 

s Table II of Fig. 4 additionally shows a number of subfunctions which generally also will operate the 

symbol field and the standard symbols of the function display window 2 (Fig. 1) on the control unit device 
CU, but excluding the steam functions. For example the CU -according to the preferred embodiment is 
providing three different options of logical relays for the control of the pre-heat function. This function in turn 
utilizes a so called pre-heat control. The pre-heat function uses another element or changes over to another 

10 element during the heat up mode. The heat up mode may only be active during the following conditions: a) 
starting from cold oven < 75 °C and temperature entered £ 150°C and pre-heat selected, or b) the 
temperature entered has been increased such that the heat up mode is activated and the subfunction 
heating is entered via the panel 1 after the change of temperature. 

Pre-heat 3 is a special pre-heat function. The function deactivates heat up of the ordinary top element 

75 (relay A) and will during the heat up be utilizing the grill element (relay C). When pre-heat is finished the 
heating is connected to the ordinary element. 

Additionally the control unit device CU is providing, according to Table II of Fig. 4, three different levels 
of steam cooking. To perform different steam cooking functions the steam relay is power regulated by a 
configuration parameter for each steam function. The steam control function requires that the oven- 

20 temperature is above a certain temperature depending on condensation aspects (the temperature must be 
over a "dew point" temperature). The subfunction is deactivated if the set temperature is below this 
temperature. The steam generator is power regulated and will not be influenced by the temperature 
regulation. Thus each steam function is then having a configured power level in the configuration list. The 
time-base for the control is the same as for all other regulated functions. Each time a steam cooking 

25 function is selected by the control unit device or a new steam cooking level is selected by the user a two 
minute interval having full (100%) steam cooking is started after which the steam cooking returns to the - 
selected level. 

The function grill spit of Fig. 4 only controls the grill spit motor while the function for meat probe firstly 
ensure detection that the meat probe is; connected and further that the system receives a signal when the - 
30 present meat temperature has reached the set value. 

The control unit device CU provides a cook time function, which has to be able to operate with the stop 
time function to establish a delayed main function. I.e., the oven is started at a specific time by the clock 
and will then be stopped after the time period stated by the stop time. 

The oven light to be de-energized, e.g. during pyrolytic cleaning, requires normally a separate logical 
35 relay, as well as also preferably a corresponding physical relay, e.g., RL8 in the example mentioned in the 
general description above. 

The subfunction auxiliary relay controls an auxiliary relay. This subfunction is controlled by the 
programmed cook modes and wilt be disconnected after that a programmed cook mode enters the state 
"Ready". This relay is used for example at ovens where an external power outlet is desired for some other 
40 device like, e.g., a coffee machine etc. which is common within certain markets. 

The control unit device CU according to the invention regulates the temperature divided into three 
temperature bands. The offset parameters are used to compensate measurement errors in the oven sensor 
depending on its position and the shape of the oven space. The selection of offset parameter depends on 
the element configuration for each cook function, if the convection fan is used or not aosi.Jn which 
45 temperature band the oven is selected to operate. 

The offset parameter is defined as the difference between the temperature in the oven center and the 
, measured sensor, temperature ST at the. oven, sensor. The measured. sensor temperature plus the used . 
offset parameter defines the oven temperature OT. 

The swing parameters are used to establish ON/OFF temperatures for the temperature regulation. Each 
so band has its own swing parameter, this parameter is given with a z figure round the oven temperature OT. 
Each temperature band is defined as the temperature range between two break points. 
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m 



Band 1 
( low band ) 



Band 2 
(mid band) 



Band 3 
(high band) 



>T 



5 



Min set 
temperature 



Break 
point 
( low/mid ) 



Break 
, point 
( mid/high 



Max set 
temp . 



io The points are minimum setting temperature, two break points and maximum setting temperature. The 

break points are defined as the temperature where a new band starts. The break point temperature is 
related to the entered (set) temperature ET and the break parameters for the low band to mid band and mid 
band to high band constituting general parameters for all cook functions (main functions). The temperature 
regulation is otherwise carried out according to a manner known by a person skilled in the art. why a further 

75 detailed description of its time process is omitted. 

Power limited regulation is based on the temperature regulation above and the power limiting of the 
selected element. The power cycle is synchronized with the temperature cycle on switching. When the 
temperature cycle is switched off the power cycle is also switched off. The power limiting is carried out by 
using the configured time-base and configured percentage of the cycle time expressed- as a percentage. 

20 below called the duty factor. The power limiting cannot be controlled by the user but the limiting is 
preprogrammed and configurated by the oven manufacturer. For instance this makes a possibility to use the 
grill element as a top baking element- Anyhow note that the time-base for power regulation and power 
limiting is a general parameter. If temperature regulation is used the time-base is reset each time the 
temperature switches on. 

25 During power regulation the element'elements duty factor shall be controlled by a configured time-base 
(period) and the duty factor percentage selected by the user. The setting of the numerical value of the 
percentage is performed via a numerical 3-digit field. 

Independent of the setting of power level the temperature of the oven cavity will be limited by the 
maximum oven temperature. . . ^ . ... A , . ... ■ 

30 in pyrolytic cleaning regulation the regulation is the same as in temperature regulation but with the 
exception that the oven temperature is fixed, having a given value which cannot be changed by the user. 

In the control unit device CU according to the present embodiment there are two ways of controlling the 
convection fan: a) the fan will be working during the full cook operation together with selected elements, b) 
when the elements are switched on the fan is switched off and when the elements are switched off the fan 
35 is switched on. This therefore can be used only with temperature regulation. 

Steam heat 1 and 2 (Table I) are two particular functions for steam cooking, in steam heat 1 the steam 
generator being the only heating source, while in steam heat 2 the steam generator is alternating with a 
heater element. 

In the function steam heat i of Fig. 4 the steam heat relay will be on when this function Js active. The 
ao auxiliary relay will be selected by the type # in Block 2 of the main function parameters. The auxiliary relay 
will operate in the following manner: 

a) if cook time is not programmed it will be switched on when this main function is active. 

b) if a cook time is programmed the auxiliary relay be deactivated 5 minute before end of cooking, 

c) if a cook time is selected being less than 5 minutes the auxiliary relay wiii be deactivated. 

45 In function steam heat 2 of Fig. 4 this is a function intended to be combined with convection heat 2 
(Fig. 3). The steam heat relay is switched on when the power limited convection element is switched off 
when the temperature cycle is switched on. This is in order to.obtain.a lower total power consumption from 
the power supply. 

All temperature regulation is carried out generally according to established technique and will not be 
so further discussed in detail here as this constitutes no part of the present invention. Here a simple example 
of a possible implementation of the configuration method is given, the stored bit pattern of the data words of 
a definition pattern of a simple baking oven function wiil be comprising the following information: 



n 

f2 
f3 
f4 



Top heat 1 
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Bottom heat 1 
No (not used) 
No (not used) 




1 (temperature regulated) 

Not used (no power regulation) 
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Offset = P1.P2.P3 (3 parameters) 

♦ Swing = P4, P5, P6 (3 parameters) - , , . 

Auto = No (no subfunctions shall automatically be activated) 
Select = Pre-heat l (possible to be manually selected from panel as a subfunction) 
5 D = 225 CO 

From Table I it is evident that primarily the defined logical relays A and F will be operating, eventually 
together with the logical relay B during a pre-heat if this function from the panel is manually selected to be 
active. In this baking oven function no oven temperature must be selected, but it is set forth to be 225* C, 
the total temperature regulation of the oven is controlled by use of the established six parameters P1-P6. 
70 The display window will show the symbols for top heat t and bottom heat 1. and eventually the symbol for 
pre-heat during the time that might be active. Additionally it is possible, if desired, to for instance manually 
activate the subfunctions cook time and stop time by in a sequence entering the respective times in a 4- 
digit panel display window in a standard manner. 

The product definition pattern in a standardized way further comprises certain parameters for the oven 
is safety functions. These functions refer to, e.g., if a component should break, the' oven function should not 
be influenced in a way to represent a danger which could damage the user, but these parameters are not 
further discussed here as those are representing the state of the art and thus as such not constituting any 
part of the invention. 

. Consequently, it is simple, from a starting point with one single basic series regarding hardware and its 

20 assembly, to accomplish all the desired marketed oven models, which additionally are adapted to the 
different marketing desires and requirements by the use of product definition patterns according to the 
present invention. These product definition patterns, being stored in the uniform oven control unit device 
CU, in turn consist of a number of definition patterns defining different main functions of the product. This 
implies that a designer may work in a totally different place than where the manufacturing takes place and 

25 the necessary product definition pattern for a certain oven model is delivered for example as a standard 
data floppy disc to the manufacturing division, which at a late state in the assembly of the, as to the rest as 
standard modules, available hardware by means of a computerized tool in form of a programming tool unit 
PTU adapted for this embodiment which will be transferring this production definition pattern to the control 
V1 unit device CU, being installed i.n the product, whereby^ is obtained, a final product having the function: 

30 properties set forth by the designer. Because the total operation manner of the design in principal is 
inherent in the production definition pattern this gives a possibility to test each system variant in advance, 
as well as a testing during production of each type of oven will be easily performed by means of a suitable 
computerized tool. Consequently in the assembly may be used in principle identical assembly methods for 
all oven models, which of course implies great cost savings and also facilitating a competitive product in 

35 price. 

Thus to fully utilize the flexibility of the method according to the present invention additionally is utilized 
a computerized tool or developing tool unit DTU for the generation of the different product definition 
patterns. The development tool unit DTU is preferably built-up using an AT compatible personal computer 
. having a processor at least of type 286. and preferably of a type 386 or 486 and further having a space for 

40 at least two full length expansion boards. The function of the computerized tool is demonstrated in Fig. 5 in 
form of a block diagram of an illustrative embodiment. Its function may principally be compared to a very 
specific high level language enabling the designer preferably by means of graphical images to set up 
options and commands, according to the state of the art. designing the different definition patterns included 
in a product definition pattern, as well as for communicating with an eventually connected control unit 

45 device CU. The manner of using the computerized tool is roughly in principal as demonstrated below. 

Starting with the market to which the product is to be adapted, panel definitions, formula definitions and 
an exclude list will be, entered. Starting from this a panel list and a formula list wilkbe generated. By means 
of the panel list trie functions are primarily simulated. From the formula list a parameter list constituting the 
product definition pattern is compiled, in the compilation is further checked that the functions are possible 

so and allowed. After that the obtained parameter list has been acknowledged it constitutes the product 
definition pattern to be entered into a control unit device CU to finally set forth the qualities and full function 
of the product. Further, if desired, a storage of the panel list will be obtained on a fixed disc or a floppy 
disc, simultaneously as the list will be displayed -or printed. 

The computerized tool in the illustrative embodiment is constituted by a hardware device in form of an 

55 electronic circuit board preferably being inserted into the personal computer via its modular bus connector. 
This hardware device comprises then generally primarily an electronic circuitry like the one included on the 
control unit device circuit board, but does not have the control unit device display window, which is 
replaced by the computer display. Further the direct difference is that the computerized tool includes 

12 
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additional hardware and software according to the state of the art to perform the communication w.th an 
operator in the generation of a definition pattern of an oven function according to given standards regarding 
the specific specifications and safety requirement of a certain market and contains a number of test 
procedures Because the computerized tool in function will be corresponding to the control unit device 
s electronic function the possibility is automatically obtained also in direct testing to simulate the ready-made 

Pr ° d |n C a second illustrative embodiment intended primarily for the transfer of product definition patterns to 
control unit devices CU the computerized tool in form of a programming tool unit PTU is compnsmg 
preferably only the additional software and hardware and is connected via a cable or a wireless link to an 

,o oven control unit device CU to perform its function, e.g.. only test the control unit device CU or to load the 
product definition pattern into that and subsequently check the programmed control unit device. 

The developing tool unit DTU primarily administrates the generation or the programming of the product 
definition pattern for an oven using a predefined parameter list describing the particular specifications of the 
different markets, which have to be fulfilled as well as all other in advance given factors which must be 

,s incorporated in the definition of the different main functions. The operation by means of this computenzed 
tool is described by means of some different simple examples of use and how the operator OP interacts 
with the programming tool unit PTU and communicates with this to generate bit patterns for the use «n the 
oven control unit device CU or for loading of a product definition pattern into a control unit device CU. 
Consequently in the examples the designator OP refers to the operator, DTU to the developing tool un.t, 

2 o PTU to the programming tool unit and CU to the oven control unit device. 

Example 1 

Below is demonstrated an example of the method in the generation of a product definition pattern by 
25 means of a computerized tool in form of the developing tool unit DTU. where the product definition pattern 
for simplicity contains only one definition pattern for a main function, which additionally comprises one 
subdefinition having a changed subfunction portion in form of a changed minimum temperature value for the 
first band (Band 1 . parameter P1 ) for the simple baking oven function given as an example above: 
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OP: 
DTU: 

OP: 
DTU: 

OP: 

DTU : 

OP: 
DTU: 



OP: 
DTU: 

OP: 
DTU: 

OP': 
DTU: 



OP: 
DTU: 



OP: 
DTU: 

OP: 
DTU : 

OP: 
DTU: 
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Command for initialization of DTU; 
Acknowledges initialization "Ready" ; 
Programming mode ; 

Prompts for a data file having the specifi- 
cations for the actual market; 
Enters a suitable in advance stored data 
file; 

Reads stated data file, acknowledge reading 
by the "Ready" character; 
Starts programming a definition pattern; 
Displays a graphical presentation of Block 
1 and possible main functions, prompts 
function fl; 

Enters first function fl = top heat 1; 

Reads fl, prompts function f2; 

Enters second function f2 = bottom heat 1; 

Reads f2, prompts function f3; 

No; 

Reads "No" and displays graphically type 
options, and prompts the: operator to enter" 
Type; 

Enters 1 for temperature regulation; 
Displays graphically the parameters PI - P6, 
prompts if any parameter is needed to be 
changed ; 
Yes; . - 

Reads Yes, prompts which parameter and new 
value; 

PI, and enters a new value of Pi; 
Displays graphically parameters PI - P6, 
prompts if any is needing modification; 
No;_ _ - j 

Displays graphically options for automatic 
functions for the chosen combination of fl, 
f2; 
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22 
23 



24 
25 



26 
27 

28 
29 



OP: 
DTU: 



OP: 
DTU: 



OP: 
DTU: 

OP: 
DTU: 



30 



DTU: 



Auto; 

Reads Auto, displays in the graphic presen- 
tation the normal value 225 *C, prompts if 
normal value is desired; 
D; 

Reads D, performs a check that the entered 
function configuration is possible and 
allowed within the market stated in step 3, 
states "OK" to operator, and prompts addi- 
tional main functions; 
No; 

Reads "No", prompts operator of a file name 
of the generated definition pattern ; 
TEST1; 

Stores data the specifically generated 
pattern under file name TEST1 plus a general 
information in form of for example input - 
/output matrixes etc., constituting the 
ready product definition pattern prepared to 
be entered into a control unit device CU and 
then signals "Ready" to operator; 
Stop. 



Example 2 

A handshake procedure is established during the programming of a control unit device. The handshake 
must ensure data exchange between PTU and CU and also provide error handling. -The product definit.on 
pattern is present in form of a bit pattern list in the form of a named data file. 

Programming is performed for only one type of oven, why the operator only has to enter the model 
identity once. This procedure is used at the factory to finally decide the function of an oven model. 
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Step 



Source 





0 


OP 


5 

v - 


1 


OP 




o 


OP 


10 


3 


OP 




4 


PTU 




5 


CU 


15 


A 
U 






7 


PTU 


20 


8 


CU 




9 


PTU 


25 


10 


CU 


30 


' 11 


PTU 




12 


OP 


35 


13 


PTU 




14 


CU 




15 


. PTU 


40 








16 


PTU 


45 


17 


PTU 


- *v 


18 


PTU 




19 


PTU' 


50 


20 


PTU 


21 


PTU 



Action 

Commands PTU to set up file (for example 
TEST1 ) and to only handle one type of oven 
Preparation of communication transfer be- 
tween PTU oct CU; 
Connects power cable to oven; 
Command for initialization of CU; 
Activates safety transformer; 
CU is powered, initialization starts; 
Initialization ready (sends "Ready" charac- 
ter) 

Gets "Ready" character, initialization is 
ready and programming starts; 
Acknowledge Receiving when receiving pro- 
gramming command; 

Distribution of bit pattern list completed, 
waits for CU ready handshake; 
Receives end of bit pattern list, finishing 
EEPROM writing, performs a check and hand- 
shakes " Ready " ; 

PTU' receives -"Ready" character;- alerts 
operator; 

Starts safety test of oven according to 
factory standard; 

Activates protective transformer, commands 

CU to activate safety relay; 

Activates safety relay, sends handshake; 

Receives "Ready" character activates safety 

test according to factory standard; 

Gets "Ready" indication within . limit time, 

deactivates protective transformer and 

safety test, alerts operator; 

Commands CU to perform oven tests; 

Measures^ oven activity; 

Evaluates measurement, signals "OK"; 

Alerts operator to end testing; 

Stop; 
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OP: 



Disconnects the connection between PTU and 
CU and disconnects power from oven; 
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Example 3 

An example of test procedure of an oven being performed by means of the computerized tool PTU. and 
which incorporates the following information: 
s o Prompts operator to acknowledge to start a test of an oven; 
o ^lerts of operator to check the display, aiert time set; 

o Test of display, model identity and buzzer/prompts for test evaluation from the operator. Input data 
string; 

o Test of keyboard. Keyboard activation string; 
io o Alerts the operator to check the oven temperature, temperature limits; 

o Test of oven sensor. Oven sensor limits; 

o Test of meat probe. Meat probe limits; 

o Test of door locking; 

o Test of door unlocking 
;s o Test of power board and oven devices, automatically 

o Test of the OFF-key entry 

o Alerts the operator to press the OFF-key 

o Alerts the operator to end the testing 
In such a test of an oven by means of the development tool unit, DTU. a sequence summarized below is 
20 obtained: 

Action 

Sends ready handshake after the programming 
is verified by the CU; 

Gets ready handshake within limit time, 
starts to read the test procedure list and 
prompts for acknowledge to proceed; 
Acknowledge; 

Alerts operator to check the display during 
specified time; 

Commands CU to run test routine #1 to enable 
test of the display, prompts for test evalu- 



Step Source 

1 CU: 

25 

2 PTU: 

30 

3 OP: 

4 PTU: 
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PTU: 
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at ion from the operator; . , 

Enters "OK". 

Commands CU to run test routine #1 to enable 
test of the keyboard, displays message to 
start depressing keys (except the OFF-key); 
Starts robot to depress the keys; 
Sends key number to PTU for each time a key 
is depressed; 

Receives key activation string from CU and 
alerts operator for next test when the 
string is complete and valid; 
Alerts the operator to check the oven tem- 
perature; 

Commands the CU to display and send measured 
oven temperature; 

Evaluates oven temperature limits. Prompts 
for test acceptance; 

Enters command for repetition of the test, 
due to some interruption; 

Commands the CU to display measured oven 
temperature and send to PTU; 

Evaluates oven temperature limits. Prompts 
for test evaluation; 
Enters M OK " • 

Alerts the operator to insert a test meat 
probe; 

Commands the CU to display measured meat 
probe temperature and send data to PTU; 
Evaluates and prompts for test evaluation; 
Enters "OK" . 
Commands door locking; 

Indicates "Not ready", locks door, indicates 
"Ready" when door flocked; a _ . _ ^ 
Commands door unlocking; 

Indicates "Not ready", unlocks door, indi- 
cates "Ready" when door unlocked; 
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Commands to run oven device/relays automatic 
test; 

Receives command, handshakes "Ready", per- 
forms a test of oven devices and relays; 
Starts the measuring procedure receiving 
"Ready" indication, evaluates measuring data 
and CU switching of oven devices/relays; 
Sends "Ready" when test is finished; 
After the time window of the test is com- 
pleted and "Ready" is received from the CU 
and the evaluation of data indicates OK, the 
PTU commands the CU to read an OFF-key 
entry; 

Alerts the operator to press the OFF-key; 
Depresses the OFF- key ; 
Handshakes "Ready"; 

Alerts the operator to end the testing; 
Stop. 

Disconnects the connection between DTU and 
CU and disconnects Ipower f rom.'thes ^pv4n. " 

From above it is clear that by means of the method according to the present invention and by utilizing 
only one single basic control unit device and by utilizing a computerized tool it is possible from one single 
basic module to accomplish any to a market adapted function of an oven for baking and cooking. 

The above described embodiments are not intended in any way to impose a limitation to the scope of 
this method according to the invention, but are only an informative way, of many ways, to clarify the 
purpose and spirit of the present invention. The scope of the invention is defined below by the appended 
claims. 

Claims 

1. A method to define and program a universal control unit device (CU) of an oven being heated 
electrically or alternatively by means of gas, the control unit device (CU) comprising inputs for electrical 
connection of at least a temperature sensor and manually activated setting means and outputs for 
electrical control of at least some of the functions heater elements, gas burner, grill elements, 
convection fan, steam generator, rotating grill spit microwave generator, additional cooling fan for 
general cooling of said control unit device and-produet besides inputs and outputs, for safety functions,., 
the control unit device (CU) further comprising a microprocessor (6) and logic electronic circuitry as 
well as memory means (12, 17) storing control program and manually entered control data of said oven 
and which microprocessor being organized to from said memory means fetch necessary program and 
control data information to perform a desired oven function, characterized in 

that a general technical definition is achieved by means of a computerized tool in form of a 
developing tool unit (DTU) by determining definition terms in form of a product definition pattern 
comprising a multiplicity of definition patterns in turn comprising a multiplicity of subdefinitions and 
which in turn include a multiplicity of different incorporated possible subfunction portions and where 
each subfunction portion may be described for instance by means of a data byte or- a data word in 
which different bits are further referring to some function in the multiplicity of possible functions, 

that a number of subfunctions having their subfunction portions are composed into such a definition 
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pattern preferably in form of one or more digital data words by means of which the different function 
manners are uniquely- defined, > * ~ . . . .. 

that the complete control unit device (CU) function further is defined by a combination of a number 
of such definition patterns into safd product definition pattern, which then is used and interpreted by 
said microprocessor (6) to perform a specified function, and 

that by means of said definition patterns logical relays are generated, the logical outputs (AH) of 
which are used to direct or indirect control, for instance, physical relays to obtain a specified function: 

The method according to claim 1, characterized in 

that in said developing tool unit (DTU), by which said composed product definition pattern 
representing the desired function is generated, definitions are included of predefined different possible 
allowed function combinations due to that the logical construction of its hardware and software also 
being corresponding to hardware and software, respectively, of said oven control unit device (CU). 

The method according to claim 2, characterized in 

the using of a programming tool unit (PTU) comprising a communication means, by which said 
composed product definition pattern, generated by said developing tool unit (DTU) preferably in form of 
data bytes or data words representing said desired definition patterns, will be transferred to said control 
unit device (CU) preferably at a late state during the manufacture of said product, and 

that said transferred product definition pattern of said product then continuously is being stored in ' 
one for this purpose particularly arranged programmable non-volatile memory device (12) in said 
control unit device (CU) and then deciding the specific qualities being controlled by this control unit 
device of just this product. 

The method according to claim 3, characterized in 

that in the technical logical hardware and software definitions of said developing tool unit (DTU) are 
present predefined factors initially controlling the possibility of different allowed function combinations, 
each variant, of said product being function simulated already upon the generation of said product 
definition pattern. 

A universal control unit device (CU) of an oven being heated electrically or alternatively by means of 
gas f the control unit device (CU) comprising inputs for electrical connection of at least a temperature 
sensor and manually activated setting means and outputs for electrical control of at least some of the 
functions heater elements, gas burner, grill elements, convection fan, steam generator, rotating. grill spit, 
microwave generator, additional cooling fan for general cooling of said control unit device and product 
besides inputs and outputs for safety functions, the control unit device (CU) further comprising a 
microprocessor (6) and logic electronic circuitry as well as memory means (12, 17) storing control 
program and manually entered control data of said oven and which microprocessor being organized to 
from said memory means fetch necessary program and control data' information* to perform a desired : 
oven function, characterized in 

that said control unit device is arranged for control and supervision by means a product definition 
pattern generated in a particular computerized tool in form of a developing tool unit (DTU) and stored in 
a programmable non-volatile memory portion (12) of said memory means and including a multiplicity of 
definition patterns in turn comprising a multiplicity of subdefinitions including a multiplicity of different 
possible subfunction portions which include any function or functions in the multiplicity of possible 
functions, and 

by means.of said definition patterns logical relays (A-H). Fig. 2Kare generated, the~logicaJ outputs 
of which further are used to directly or indirectly via said microprocessor (6) control physical relays to 
produce a certain desired function. 

The control unit device according to claim 5, characterized in 

that said control unit device (CU) is forming a universal component designed for all in different 
markets available product variants, and that it then comprises in part a first integrated physical unit 
which is simply released and replaced, and in part is constituted by a second physical unit (3) 
comprising power supply and relays for operation of the different functional members and which 
second unit is simply released and replaced, the first unit simultaneously constituting a complete 
display (2) for presentation of the oven current function by suitable symbols being lit on or off by 
commands from said microprocessor (6). 
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7. The control unit device according to claim 6. characterized in 

• that it comprises a communication means (16) for external entries, by which said product definition 
pattern preferably in form of data bytes or data words representing said different desired definition 
patterns generated by said developing tool unit (DTU) is transferred to said control unit device (CU) at a 
s late state in the production and assembly of said product, and 

that said transferred product definition pattern of said product then continuously is being stored in a 
* non-volatile memory device (12) in said control unit device (CU) and thereby determining the specific 
qualities of just this product. 

w 8. The control unit device according to claim 7, characterized in 

that said communication means (16) preferably operates wireless, preferably optically, and 
that said communication means (16) then is having an own communication protocol which 
precludes unintentional altering of said product definition pattern, but simultaneously facilitates a 
change of said production definition pattern on demand by using an authorized corresponding 
is communication means. 

9. The control unit device according to claim 8, characterized in 

that said control unit device (CU) on its printed circuit board comprises a temperature sensor which 
. . . . -vir * in part serves to control the ambient temperature of said printed circuit board and in part serves as a 
~ 20 reference for at least one additional temperature sensor (18). e.g.. in form of an oven sensor (15). which 
is used for the regulation of the oven temperature and when appropriate also for safety supervision in 
pyrolythic cleaning. 

10. The control unit device according to claim 9, characterized in 

25 that said control unit device further comprises at least an additionally stored control program by 

which said oven may be forcedly controlled to verify and or simulate different functions. 

11. A computerized tool means comprising preferably a computer, essentially a personal computer, and 
interface electronic means for definition and combination of a product definition pattern according to 

30 claim 1, characterized in 

that it forms a developing tool unit (DTU) by which said product definition pattern comprising a 
multiplicity of definition patterns comprising a multiplicity of subdefinitions which in turn are including a 
multiplicity of different included possible subdefinition portions, where each subfunction portion may be 
described preferably by a data byte or a data word and where different data bits further refers to some 
35 function within the multiplicity of possible functions, said product definition pattern being presented in 

the form of graphical images or symbols on the computer display and from which images or symbols 
the different possible subfunction portions are visualized in form of selectable alternatives for a logical 
, ( . design of different definition patterns, such a definition pattern corresponding to a certain function of 

& ■ " N said ovfefr. . 
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12. The computerized tool means according to claim 11. characterized in comprising logical functions 
corresponding to the physical functions of an oven control unit device (CU). whereby each modification 
of a definition pattern immediately will be checked and a monitoring will take place such that only 
possible or for a certain defined product allowed selections of subdefinitions with respective subfunction 
portion defining functions within said multiplicity of possible functions may be selected. 

13. A computerized tool means for ^control unitdevice (CU) comprising preferably. ^computer, essentially 
a personal computer, and interfacing electronics for performing the method according to claim 3. 
characterized in 

50 that said computerized tool is forming a programming tool unit (PTU). 

that it further comprises a transfer device for transferring the stored product definition pattern 
generated by said programming tool unit (DTU) to a control unit device (CU) for storage in its 
programmable non-volatile memory device (12) for producing a functionally defined control unit device 
(CU). and 

55 that it further comprises additional software for monitoring of a transferred product definition pattern 

. and its action upon said control unit device (CU). 
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Tabell I 



Device function 
Top heat 1 
Top heat 2 
Top heat 3 
Top heat 4 
Top heat 5 
Top heat 6 
Top heat 7 
Convection heat 1 
Convection heat 2 
Convection fan 1 
Convection fan 2 
Bottom heat 1 
Bottom heat 2 
Steam heat 1 
Steam heat 2 



Display Action 




) ) ) ) 
) ) 




(((( 
(( 



Logical relay 
A 

A (Power limited) 

A ( Power limited ) 

B 

B 

C 

C 

D 

D (Power limited) 
E 

E (Power limited) 
F 

F (Power limited) 
J 

J ( On when the 

heating is off ) 



= Bake element symbol ( Top or Bottom )' 

= Grill element symbol 

= Convction element symbol 
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Fig. 3 



BMSOOOO- c£P .CB3S107A; i = > 



24 



EP 0 588 107 A1 





Table II 








Sub-function 
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Relay 


Ait *t~0 


Select 


Pre-heat 1 


Pre-heat symbol 


B 




PncQ i hip 


Pre-heat 2 


Pre-heat symbol 




LT \.J ^3 fc^ 


Possible 


Pre-heat: 3 


Pre-heat symbol 


* A/C 


Possible 


rOSSlUic 


Auxiliary relay 


Arrow 
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Possible 


No 


Steam 1 


1 steam symbol 
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Possible 


Possible 


Steam 2 


2 steam symbols 


J 


Possible 


Possible 


Steam 3 


3 steam symbols 


J 


Possible 


Possible 


Grill-spit 




K 


Possible 


Possible 


Oven light 




L 


Possible 


NO 



* A/C = alternating between A and C 



Sub-function 
Cook time 

Stop time 

Meat Probe 



Display 

Cook time symbol and 
all digits in the 
4-digit window 

Stop time symbol and 
all digits in the 
4-digit window 
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and a C or F on the digit_ 
to the right of the degree 
sign 
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No 
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